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Commercial Water Gas Shift (WGYS)
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Candidate Catalysts

Material Price* ($perIb.)  Relative Price
Ru 1,116 159

Rh 14,050 2,007

Pd 5,515 788

Ag 66 9.4

Ir 5,468 781

Pt 6,827 975

Au 4,350 621
MoO, 3.86 0.6
Cuwzn/Al Catalyst 7.00 1.0

* Pricesin February, 2002.
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WGS Micro-Reactor

T Fm e i
38% Wy veimECre P
17% E R —wimeies
9% '|:'.:,_ pa-IEG - ea
6% TR e - o
& pard Wl 1
1 ‘..1. . |
HRLC Fump i e
30% T s =
- WRpaTIZE [
< <
T:hl !r:.:Hl




CO Consumption Rate (umol/ges)

Effect of Pretreatment
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Correlations?
Passivated Rate Rate/ CO Uptake TOF
(umol/gr/s) Peak Area  (ml/gr) (2/s)
H,/Ar-500 °C 16 17 3.3 0.11
CH,/H,/Ar-500 °C 34 2.2 6.0 0.12
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CO Consumption Rate (umol/gesec)

Mo,C Catalysts
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Catalyst Options
Multimetallic Carbide Supported
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n-Carbides

Intensity (Arbitrary Units)

Mo-M n-Carbides

CO _Consumption Rate (nmol/m

20SEC)

100 +

10

—&— MoC(16keaimo))
—a— MoFeC(13kalimd)
—&— MoCoC(i5kal/ma)
—e— MoNi-C(16keaimol)

Mo-Co-C
Mo-Ni-C
Mo,C

Mo-Fe-C

1.60

162

164 1.66 1.68 170 172

1000/T (K '1) 23 MichiganEngineering




Mo,C-Supported Catalysts

Carbide Supported Oxycarbide or Oxide
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M o,C-Supported Catalysts.
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Ultra-L ow Temperature Shift
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Conclusions/Challenges

» Bulk carbides are highly active for WGS

» Reaction of CO and oxygen or hydroxyl
appearsto be RDS

 Carbide-supported catalysts hold promise for
usein LTS and perhaps ULTS

» Reducible oxide supported Au catalysts
can be highly active for WGS but they
deactivate

* Introduction of textural promoters can help
reduce deaCtlvatl on MichiganEngineering
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